An objective in the preparation of the paper was to systematize the available information so that it could be more readily used to identify factors which impede the effectiveness of simulator training, and thus enable operational personnel to increase simulator training effectiveness through the appropriate manipulation of those factors.
The RAS paper did not treat the sublct as comprehensively as might be desired, however. Tts preparation was constrained in two ways:
(1) a limit of 18 pages in length was imposed by the Society; and (2) the budget tunder which the paper was prepared did not permit full treatment of the topics or investigation of ongoing simulator training programs in order to identify additional factors which were influencing the effectiveness of current simulator training programs. The literature survey did not exhaust the available sources, and several topics which were identified as -re-levant to the survey could not be included because of the space 1imitation. A more thorough treatment was considered desirable of factors influencing simulator training effectiveness and of the manner in which simulator training effectiveness is determined, the L[tter topic being a secondary subject cliscussed in the RAS paper.
Thle project stummarized in this Final Report cons isted of efforts to expand the RAS paper beyond its original limited scope, and to include materinl about the effictiveness of Air Force simulator training. Specific
Intere2sIt was ,xprsrse.d by Air Forc•, pe0rsonnel with whom the original paper was cllsqctised In determining the extent to which the effectiveness of Air
3
Force simulator training might be increased through modified utilization practices and in identifying needs for research which could lead to more effective simulator training. The present project was in part a response to these expressed interests with respect to expanding the scope of the paper and making it more relevant to Air Force simulator traing per se, as well as to identifying needs for increased simulator training wherever possible.
Approach
The conduct of the research consisted of three principal activities:
(1) literature surveys; (2) visits to selected Air Force simulator training facilities; and (3) reporting.
In general, the literature survey was condncted before the visits were made to Air Force facilities, although there was some temporal overlap in these two activities.
Literature Survey. The literature surveys concentrated upon the HumRRO Pensacola Office Technical Library. Because of pfevious HumRRO studies of flight training and simulation, this library had good coverage of the subject area of concern in the present study.
As information relevant to the objectives of the research was found during the literature survey, it was integrated with information contained in the RAS paper. In addition, information gathered during the visits to ongoing simulator training activities pertinent to the literature being reviewed was incorporated into the revision of the RAS paper as appropriate. UPT simulator training activities were not investigated during the present research because the nature of UPT simulator training is expected to undergo significant change in the near future with the introduction of new simulators currently being procured for that program. For each command, the same simulators/anrcraft were surveyed with respect to both CCT and CT, e.g., the MAC portion of the survey concentrated upon the C-5 aircraft for both CCT and CT activities. In the cases of SAC and TAC, the survey of CCT activities included an additional aircraft not included in the surveys of CT activities. This was done because of the large differences in aircraft configuration and crewing assignments, compared with the other aircraft surveyed, and the additional aircraft represented (i.e., the two-place Fit-Ill for SAC and the single-place A-7 for TAC). It was thought that including these additional aircraft might yield data of interest to the purposes of this project which would not apply to the other aircraft included in the survey. Thus, the survey examined six CCT and four CT programs of the four commands located at nine Air Force bases. Six different aircraft were simulated by the devices examined during the survey.
For several of these aircraft, different models of the same aircraft were represented by these simulators, e.g., the B-52D and the B-52G.
In addition to the interviews conducted at the locations identified.
in Table I , the simulators themselves were examined, and Air Force documents describing the devices and the manner of their use were reviewed.
Particular attention was directed to seeking documented evidence of simulator training effectiveness at each location.
Where no documented evidence of the effectiveness of simulator training could he found, personnel responsible for the conduct or such training were questioned extensively
In an attempt to determine the perceived value, quantitative or otherwise, of such training and the bases for their perceptions. As was stated earlier, no attempts were made to conduct experimental studies to determine the effectiveness of simulator training activities.-----------------.. 
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Findings.
Ten simulator training effectiveness study designs that have been used in studies of simulator training effectiveness were identified and described in terms of simple models. The descriptions of these models include information concerning the relative value of each with respect to the relevance and objectivity of the data it yields. The efforts by the Air Force to validate the simulator training activities surveyed are described in relation to these ten study design models. It was found that the programs surveyed had not been subjected to formal evaluation studies that would establish their training effectiveness in quantitative terms.
In those instances in which attempts had been made to validate simulator 'training, a tendency was noted to employ study models that were based upon subjective opinions rather than upon objective data collected during transfer of training studies.
A number of suspected or potential factors influencing simulator training effectiveness were identified during the project. These factors include simulator design for training, simulator visual display fidelity, simulator platform motion system fidelity, simulator handling characteristics, simulator training program features, simulator trainee and instructor characteristics, and attitudes and expectations toward simulator training.
The discussion of each of these factors reviews relevant literature and Air Force simulator and training system design features and training practices.
The available information concerning the influence of these factors upon simulator training effectiveness was found to be quite limited.
Because of the absence of objective studies validating Air Force simulator training effectiveness, the influence of factors identified during the survey upon such training could only be hypothesized. Additionally, definitive data could seldom be found in the literature reviewed that would permit the quantification of the influence of many suspected factors, and methodological problems made it difficult to generalize conclusions from the literature to the Air Force programs surveyed. Therefore, the information presented in this report regarding influences upon simulator training effectiveness in some instances is suggestive rather than conclusive.
Recommendations. Principal recommendations are as follows:
--incrcased emphasis should be placed upon validating Air Force simulator training activities, employing validation study design models that emphasize objective measurement of trainee performance in operational aircraft against predetermined performance standards.
--Research should be undertaken to examine simulator design considerations as a function of specified training Objectives and of the manner in which the devices are to be used to achieve those objectives.
--Research should be undertaken to determine the cognitive and visual cues essential to the attainment of visual training objectives and to find means of attaining those objectives that do not rely exclusively upon ?xtra-cockpit visual simulation.
--Research should be undertaken to examine separately the influences of maneuver and disturbance motion cues, with particular attention to an analysis of disturbance motion cues in relation to specific training objectives.
--Reviews of Air Force simulator training activities should be conducted to identify areas in which better use could be made of available information in the areas of human learning and performance.
--Increased emphasis should be placed upon the needs of individual trainees in the development and administration of simulator training
programs.
--Research should be undertaken to identify the instructor skills and techniques needed for effective and efficient simulator training, and training programs in which such skills and techniques could be developed should be provided all simulator instructors.
--Existing administrative practices related to simulator training should be examined to assure that they are conducive to favorable attitudes toward simulator training and to the effectiveness of that training.
Other Project Activities
In addition to the principal project activity described above, the The studies in which simulator motion did not benefit transfer predominantly employed maneuver motion cues, whereas the other group of studies incorporated more disturbance motion cues. Pilot reactions to simulator motion aiso were examined in terms of maneuver vs. disturbance motion, and it was hoted that judgments of the training value of simulator motion were relaLed to the maneuver-disturbance 
